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*LOHDG 6FLHQFHV ,QF $PHQGPHQW

'DWD ORQLWRULQJ &RPPLWWHH
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,QYHVWLJDWRU 5HVSRQVLELOLWLHYV
*RRG &OLQLFDO 3UDFWLFH
,QVWLWXWLRQDO 5H@GHZB HROWGW ,6WKLFV &RPPLWWHH (&
5HYZBIQG $SSURYDO
,QIRUPHG &RQVHQW
&RQILGHQWLDOLW\
BWXG\ )LOHV DQG 5HWHQWLRQ RI 5HFRUGV
&DVH 5HSRUW )RUPV
BWXG\ $EXRXQWDELOLW\ DQG 5HWXUQ
,QVSHFWLRQV
3URWRFRO &RPSOLDQFH
6SRQVRU 5HVSRQVLELOLWLHV
3URWRFRO ORGLILFDWLRQV
BWXG\ 5HSRUW DQG 3XEOLFDWLRQV
-RLQW ,QYHVWLJDWRU 6SRQVRU 5HVSRQVLELOLWLHV
3D\PHQW 5HSRUWLQJ
$FFHVV WR ,QIRUPDWLRQ IRU ORQLWRULQJ
$FFHVV WR ,QIRUPDWLRQ IRU $XGLWLQJ RU ,QVSHFWLRQV
BWXG\ 'LVFRQWLQXDWLRQ
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$SSHQGL[,QYHVWLIJDWRU 6LJQDWXUH 3DJH

$SSHQGL[6WXG\ 3URFHGXUHV 7DEOH

$SSHQGL[3KDDPRNLQHWWNKXGAXE

$SSHQGL[ODQDJHPHQW RI &0LQLFDO DQG /DERUDWRU\ $GYHUVH (YHQW

$SSHQGL[*6, *UDGLQJ 6FDOH$BYHAHNMHULAMQVRY DQG /DERUDWRU\ $EQRL

$SSHQGL[3UHJQDQF\ 3UHFDXWLRQV 'HILQLWLRQ IRU )HPDOH RI &KLOG
&RQWUDFHSWLYH 5HTXLUHPHQWYV

$SSHQGL['HILQLWLRMBEHODWHG 'LVHDVH &'& *XLGHOLQHV ~BHOLNHW

1,67 2) ,I(;7 7$%/(6

7DEOH &RBDULVRQ RI 30DVPD 7)9 ([SRVXUHV $IWHU $GPLQLVWUDWL
(65' 6XEMHFWV RIQRGKDROAYEV 98RIYWD L7QLQJ 5HILPHQV LQ
3DWLHQWY ZLWK 1RUPDO 5HQDO )XQFWLRQ

7DEOH 'LVDOORZHG $JHQWYV

7DEOH 3ULRU DQG &RQFRPLWDQW OHGLFDWLRQV

1,67 2) ,I(:7),*85(6

J)LIXUH SBUHGLFWHG/BWHD/GY 3. BURILOH $IWHU $GPLQLVWUDWLRQ RI
(65" 6XEMHFWY RQ &KURQLF +HPRGLDO\VLYV

J)LIXUH 6WXG\ 6FKHPD

J)LIXUH 6FKHPD IRU ODQDJHPHQW RI 9LURORJLF )DLOXUH
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*LOHDG 6FLHQFHV ,QF
/IDNHVUG¥H
JRVWHU &LW\ &$

6WXG\ 7LWOH

$ 3KDVH H2EH® WMWK GYDOXDWH WKH 6DIHW\
7ROH U DBKIDAPD\FRNLQHWLREN&DRBG$ I ILEDF\
J)LIHBVH &RPELROWQRQY9 QIHBWEHBHFWYV RQ
&KURQLF AMPRGLDO

, 1" 1IXPEHU

(XGUD&7 1XPEHU
&OLQLFDO 7ULDQ¥7JRY

,GHQWLILHU

BWXG\ &HQWHUV$3G DR QHP®EWWHOA\WHRUWK $PHULFD DQG (XURS

2EMHFWLYHYV

7KH SUIRFPDWHFWLYH RY O¥XUR ORZA

X 7R HYDO XD WB QWKW RAIRKHWEHO L W\
HOYLWHJUDYLU FRELFLVWDW HPWULFLWDE!
(9* &2%),7& 7$) ( & ) 16)BBVH FRPELQDWLR(
)'& LQ +,8QIHFWHG DGXOWV ZLWK HQG VW
(65' RQ FKURQLWVLWHPRGRWOWHHN

7KH VHFREMHEF\W LY HVDRIHWXKWL Y RWODREZ WV

X 7R HYDOXDWB QWKW RIRHEWEHO LW\
(9* &2%, )7& 7$) ( &))&$)Q +,8QIHFWHG
DGXOWYV ZRWK RS IDFV+:HH N

Xx 7R HYDWKBVBWRSRUWLRQ RYMXEMRFAWYV DFK
UHVSRQVHIs1$,9 FRBLBV GHILQKGE E\$
6QDS VIV DW :HHDYG

X 7R HYDOXDWH SODVPB.SKIHIPRERNLQHWLF\
)7& 7$) DQG 7)9 LQIHPWHG SDWLHQWYV ZLW
FKURQLF

6WXG\ '"HVLJIQ

&21),'(17,$/

2SHQDEHO P XOW IDALHRQ WWRGDA\DHWWH WKH VDIH
WROHUBKDWPBDFRNLQHWRE® DTN3 HBILFDF\
GRVHG R\QFH +GMUBFWHG DGXOW VXEMHFWYV ZI
FKURQLF +°

$O00 VXEMHFWY ZLOO VZLWFK IUW®BP WKHLU FX
UHJLPHQ WR ( & ) 7THXROWDMDWPHQWVBGE XUDWL
OHDVZWHNYV

3DJH IRYHPEHU
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1XPEHU RI 6 XENSISRWRYLPDWXBMHFWY ZLWK (65" RQ FKURQLF

30DQQHG

HQUROOHG

7TDUJHW 3RSXOGDPBWURQHFWHG DBXOWVZLWK (65" RQ FKURQLF

'XUDWLRQ RI

* PRQWKV SULRU WR VBU$ HCALRBIL HODR@/ +,9
D VWDEOH DQWLUHWURYLBRQV 4 5BQWHNWPHQ
SULRU WR VFUHHQLQJ

BXHEMHFMYWZLO O VE FO MMUNHWIWHG TR U

'LDIJQRVLV DQ& ODL@QIHFWHG DGXOWYV ZKR PHHW WKH IROOR

(OLJL E&OULWH U)I(_

DIR GRFXPHQWRIGHKIMVRUWDQFH WR (9* )78
RD)9

X &EXUUHQWO\ UHBHQWLOQBWURWDEDE& UHJLPHC
e FRQVHFXWLYH PRQWKY SULRU WR VFUHH

Xx 30DVPD 1% FRSLHRWAOW OHDVW PRQW
SUHFHGLQJ WKH VFUHHQLQJ YLVLW

x & T7TFHPORXQW RI </ FHOOV

X (65" ZLWK H*)5 PLEBAKRNFUBMMOW RQ
FKURQURU PRQWKYV SULRU WR VFUHHQLQJ

X +HSDWLWLV & +&9 LQIHFWLRQ DOORZHG
X +HSDWLWLV % +%9 LQIHFWLRQ QRW DOOR

GWXBUIRFHGXUHRWORZLQJ 6HOHUKE® FWY ZLOO EH UHTXLUF

JUHTXHQF\

VWXYA\WVVLWV DWHDNV DQG

$IWHU WKMLWHWM VXEMHFWIUZXUOIMDQGBGWRS V\
FRPSOHWH IROXBZYWRLWRPSOHWH WKHLU SDL
LQ WKH VWXG\

JRU DOO VXEMHFWYV +%9 DQG WBE®WHURORJLF
BFUHHGQIG)YHUVH HYHQWY FRQFRPLWDQW PHG
VPSWRBRUHFWHEBD®KM[DPLQDWDR@W ODERUDW
KHPDWRQRJFKHPNDWW®QJ) OLSLGY DQG JOXFRVI
+9 51%$&' 7FHOO FRXQW DQG HVWLPDWHG *)
SHUIRUPHG UDHH QUKH] 'QG DO O VX EWIHVIDVWHD WV

3UBRVH EORRSODUYWPFPBAIR@APSEHWO EH
FROOHFWIOOG NIBEAV HHRWY : HH N ZKLFK PXVW |
WKH RIDKHPWRIGALDO

$00 VXEMHFWYV ZKR SURYLGHFRQVHQW ZLOO
WKH SKDUPDFRWX@ADNLIH WX@&

&21),'(17,$/
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)LQDO
JQF $PHQGPHQW

7THVW 3URGXFW )'R\RH HDOOYGWHBUPBREUFLVRUDW
ORGH RI $GPLQLYWWDWHIRVPDEWRPK RIRYLU D®DIB@PIPQGWHWHUHG

RUDRQFH GDW® |RR GQXQW IKG MR VAK\H
GDRI KHPRGLDOVWNX &Y VKRXOG EH DGPLQLVWHI
FRPSOHWLRQ RI KHPRGLDO\VLYV

5HIHUHQFH 7KHUD$®\

'RVIDQG ORGH RI

$GPLQLVWUDWLRQ

&ULWHULD IRU (YDOXDWLRQ

6DIHW\

(IILFDFE\

6DIHMMDOXDWLRQV ZL O ODGYFHWXGHBWY 8 RO L G
ODERUWMNRWYFBSR\H[DPLQDWLRQV DQG YLWD{(
$0Q,QGH S H @B W RRIALRLIWANOEHZ LO O EH
FRQYHQHG DIWHU WHKGIU RGO WE H R RAIEH PWAV
‘HHN RI WKH VWXG\

9LURORJIJDNWHVYO® EH GHWHUPLQHG XVLQJ Wi
VXEMHFWV BUWK +,FRSLHW PdHN DOQG
)'$ QDSVKRWVDQDO

SKDUPDFRNLQBEWLHWRNU :HHN WKRQSIDKHP\RIGSE DER VH

ZLWKLQ PLQXWHVUXULREPW@LWYWX®WLRQ E
IRU SODBR@E.UREBSOHO EH FBRIBAHFWNMEMHF WV
6WXGUXJ DGPLQLVWUDWBR Q VA 6 REH R & WHIDY
RI (9* &2%, )7& 7%$) DQG 7)9 DQG LQWUDFHO
FRQFMWQWRQD RI PPEH H[SORUHG

SKDUPDFRNLOQHWAKRGS. 6XE

$00 VXEMSIFRANAREKRHQW ZLOO EH HOLJLEOH W
WKH 3.VWOEBAD UJHWRAK MWV 3. WX\EXGQWHQVH
EORRGLQAPSO GEXFABVWH B U EHWRHHRU :HHN
VWXYAWRY/W SDLRU WRIVKKHH REYDIDQG ZKHQ WK
VXEMHFW KDV DGERPRQHVVRHUYRG)WEUHHWZHHQ
WZKRHPRGALVOWYHVVLRQV 7KH 3. RI (9* &2%, )7
7)9 ZLOO EH BWXGYXWBGPLQLVWUDWLRQ ZLO
LEOLQLF DWNVWRN MK E

+HDOWK 5HODW)HG 9$6 YLVXORIRQYHPHFBOH+ BUHDWPHQW
AXHVWLRQQDLEMWLVIDFWLRQ DIYE A8 DRXNKPEWM RQRQQDLUH

ZLOO EH DGPLQLVWHUHG SHU WKHXGQIRUPDW
SURFHGXUHV VHFWLRQ RI WKLV SURWRFRO

&21),'(17,$/
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6WDWLVWLFDO OHWKKRGWO®S ROBM INIKOH LQFLG HPHU RH QW HD \

*UDGH RU KLIKHUXBGGHWRINVH HYHQWYV

7KH SURSRUWLRQV RI VXEMHFWV523WK YLURC
FRSLHVWGHILYKGE E\$ VEMEMXKXRWQG WKH

DVVRFLDWRI@GILGHQFH LQWHUYDOV DW :HHNYV

UHVSHFILIOHEBH FRQVWUXFWHG

&RQFHQWUDWLRQV DQG 3. SDUDPHWHUV RI (9
7)9 IRU WYXWXIBQES LQWUDFHOOXODU 3%0& FRQ
7)9'3 ZLOO EH VXPPDUL]JHG XVLQJ GHVFULSWL
>1PHDYWDQGDUG GHYLDWLRQ SHUFHQW FRHIIL
PHGLDQ PLQLPXP DQG PD[LPXP@

$ VDPSOH VL]H RI DSSXERMHFEWWHOA EDVHG RQ
FRQVLGHUDWLRQ DQG LV FRQVLGHUHG WR EH
SULPBEMHFWLYH RIKWKUDGWX®RU KLIKHU $( |
6 W X1H\8 6 VXEMHEFWV WKDW KDGPLOG WR
LPSDLUPHQW ZDV DQD®RBMNKH ( & ) 7$) DUP
7KHUHIRUH ZLWKDQG® PEMBIVWXPHARUDWH RI *|
KLIJKHU $(V EHLQJ ZR X\DKAL 8 WRWXG\H FRQILC
IRU WKH BQGBRULQW WR EH DVVXPLC
DSYURDWLRQ WR ELQRPLDO SURSRUWLRQV

$ VDPSOH VL]H RI DW OHDVW VXEMHFWYV LV
WKH 3. SDUDPHWHAUXNEGNLY SWPHWXEDO UHDVRQYV

7KLV VIALDO®\ EH FRQGXFWHG LQ DFFRUGDQFH ZLWK&8BKH JXLG]

&21),'(17,$/

LOQFOXGLQJ DUFKLYLQJ RI HVVHQWLDO GRFXPH

3DJH IRYHPEHU
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GHJUHHV &HOVLXV
GHJUHHV )DKUHQKHLW

DGYHUVH HYHQW

DODQLQH DPLQRWUDQVIHUDVH
DEVROXWH QHXWURSKLO FRXQWYV
DQWLUHWURYLUDO

DVSDUWDWH DPLQRWUDQVIHUDVH

DUHD XQGHU WKH SODVPD VHUXP SHULSKHUDO EORRG PRQR!
FXUYH

VHUXP ERQH VSHFLILF DONDOLQH SKRVSKDWDVH
ERQH PLQHUDO GHQVLW\

EORRG XUHD QLWURJHQ

FRPSOHWH EORRG FRXQW

& R F N FADRI @MW

FRQILGHQFH LQWHUYDO

FUHDWLQLQH FOHDUDQFH

WKH PD[LPXP REVHUYHG VHUXP SODVPD SHULSKHUDO EORRG
RI GUXJ

PLQLPXP SODVPD FRQFHQWUDWLRQ

FHQWUDO QHUYRXV VA\VWHP

WKH REVHBRRGE6HRQWKUDWLRQ DW WKH HQG RI WKH GRVLQJ LQ)
FUHDWLQH SKRVSKRNLQDVH

FDVH UHSRUW IRUP V

FRQWUDFW RU FOLQLFDO UHVHDUFK RUJDQL]DWLRQ
FWRFKURPH 3

'"HSDUWPHQW RI +HDOWK DQG +XPDQ 6HUYLFHYV
GHR[\ULERQXFOHLF DFLG

'UXBDIHW\ DQG 3XEOLF +HDOWK
(OHFWURFDUGLRJUDP

HOHFWURQLF FDVH UHSRUW IRUP V

HVWLPDWHG JORPHUXODU ILOWUDWLRQ UDWH

HOYLWHJUDYPU FRELFLVWDW &RPWULFPWDELRJH )7&
WHQRIRYLU DODIHRDFALUEBYV HA$HR P EHOYWR LR Q

HOYLWHJUDYLU (9* PJ FRRE L HPWMWIDOWLWPBILQH )7&
WHQRIRYLU GLVRSUR[LO IXPORDWHRPBLQDWIRQ[HBNULELOG

(QG VWDJH UHQDO GLVHDVH

IXDQDO\VLV VHW

8QLWHG 6WDWHV )RRG DQG 'UXJ $GPLQLVWUDWLRQ
IL[HGRVH FRPELQDWLRQ

3DJH IRYHPEHU
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IDLOXUH WR VXSSUHVV

(PWULFLWDELQH

*RRG &OLQLFDO 3UDFWLFH *XLGHOLQHV
JDPPD JOXWDP\O WUDQVIHUDVH

*LOHDG 6FLHQFHYVY ,QF

WHQRDRDUHQDPLGHODIABI)O K>3 5 DPLQRSXQLO
PHWK\OHW K R K& PIR\M B KR& PHHLVOKOGEH W K\O HVWH U

KLJKO\ DFWLYH DQWLUHWURYLUDO WKHUDS\
KHSDWLWLV % YLUXV VXUIDFH DQWLJHQ VHURORJ\
KHSDWLWLV % YLUXV

KHSDWLWLV & YLUXV

KHSDWLWLV & YLUXV VHURORJ\

+HRGLDO\VLV

KLIXKHQVLW\ SRO\HWK\OHQH

KXPDQ LPPXQRGHILFLHQF\ YLUXV

+,9 TUHDWPHQW 6DWLVIDFWLRQ 4XHVWLRQQDLUH

+,9 TUHDWPHQW 6DWLVIDFWLRQ 4XHVWLRQQDLUH 6WDWXYV
+,97UHDWPHQW 6DWLVIDFWLRQ 4XHVWLRQQDLUH &KDQJH
K\GURPHWK\OJPRMDIURE $

,QWHUQDWLRQDO &RQIHUHQFH RQ +DUPRQLVDWLRQ
,QGHSHQGHQW (WKLFV &RPPLWWHH

'DWD ORQLWRULQJ &RPPLWWHH

,QYHVWLJDWLRQDO 1HZ 'UXJ $SSOLFDWLRQ
LQWHJUDVH VWUDQG WUDQVIHU LQKLELWRU
LQVWLWXWLRQDO UHYLHZ ERDUG

LQWHUDFWLYH ZHE UHVSRQVH V\VWHP

ODFWDWH GHK\GURJHQDVH

ORW OLPLW RI WKH QRUPDO UDQJH

OHGLFDO 'LFWLRQDU\ IRU 5HIJXODWRU\ $FWLYLWLHYV
PLOOLJUDP

ODQWBBQV]HO

PLQXWH

PLOOLPHWHUV PHUFXU\

QRQXFOHRVLGH UHYHUVH WUDQVFULSWDVH LQKLELWRU
QR REVHUYHG DGYHUVH HIIHFW OHYHO

QXFOHRVLGH QXFOHRWLGH UHYHUVH WUDQVFULSWDVH LQKL

RVWHRFDOFLQ

SURFROODJHQHUBHQDD SURSHSWLGH
SHULSKHUDO EORRG PRQRQXFOHDU FHOOV
SURWHDVH LQKLELWRU

3DJH IRYHPEHU
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3. SKDUPDFRNLQHWLF

37 SUHIHUUHG WHUP

37+ SDUDWK\URLG KRUPRQH

4 RQFH GDLO\

51% ULERQXFOHLF DFLG

6% ( VHULRXV DGYHUVH HYHQW

695 VXERSWLPDO YLURORJLF UHVSRQVH

686%5 6XVSHFQH{SHFWHG 6HULRXV $GYHUVH 5HDFWLRQ

79) WHQRIRYLU DODIHQDPLGH *6

7%) IXPDUDWHWHQRIRYLU DODIHQDPLGH IXPDUDWH *6

7") WHQRIRYLU GLVRSUR[LO IXPDUDWH

7)9'3 WHQRIRYLU GLSKRVSKDWH 7)9SS

oo WKH WLPH REVHUY#G WLPH SRLQW RI &

8/1 XSSHU OLPLW RI WKH QRUPDO UDQJH

86 8QLWHG 6WDWHYV

95 YLURORJLF UHERXQG

&21),'(17,%/ 3DJH IRYHPEHU
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,1752'8&7,21

%DFNJURXQG

+XPDQ LPPXQRGHILALHEFWY RDKUWHDWHQHQJ DQG VHULRXV GL
SXEOLF KHDOW K MU BEQD $ISFURG EBISMHRGOH LQIHFARIGOBIZW & Hr, 9

ARUOG +HDOWK 2UJDQL]DPKAH. RRD OAR RFWLYKODQWLUHWURYLUL
+$$57 IRU 4.QIHFWLRQ BUWHWRHSHEORIJUHVVLRQ DQG SURORQ
DFKLHYLQJ PD[LP DS S} \GDRIDUBISHD, FXKDWLRQ 3URPSW DQWLU
$57 LQLWLDWLRQ DIWHU GLDJQRVLV LV EDVHG RQ JURZLQJ |
XQFRQWUROOHG YLUHPLD LV DVVRFIDXWHHEGZILRFKX Q H YGHHD R B PHH(
VOGURPMH GHILQLQJ GLVHDVHV LQFOXGLQJ FD UGLLRDWH XOD L
OLYHU GLVHDVH QHXURORJLF FRPSOLFDWLRQV DQG PDOLJQ
FOLQLFDO DWWHQWLRQ WRZD WGW P HDIG R H QN QD KOEEW FRIBFULIPE [ ©
$GKHUHQFH WR $57 LV UHTXLUHG WR SUHYHQW GHYHORSPHQ
YLURORJLF VXSSUHVVLRQ DQG DGKHINXFQRH WIRO$SG E X VGHG DR
IUHT X KRV QH\ 6WRQH HV2 @FREBIDL®LQJOH WDEOHW UHJLPHQV I
ZLWK KLJK DGKHUHQFH EHWWHU FOLQLFDO RXWFRPHV LQFO

VDWLVIDFWLRQ DQ@6 RKAWHRRIPHHQAD Y LHRIRJDUWD HW DO
ODJJLRWRDO 3DULHQWL6BPW VD ® O

'"HVSLWH F XU UMQDAW WK MXFYBIUHY/ Y HY YLUHPLD +,9 GLVHDVH UH
FRQGLWLRQ$G%H W\RRG RDBWIHGL R MIUHDWPHQW JXLGHOLQHV UL
WUHDWPHQWQRHFWLRQ WKHUH LV D QHHG IRU UHUDRMQV RIIH
WROH U BIEIHAW\AYHQHVYMQPB GRRARQRBMQUHDWPHQW

7KRXJK DQWLUHWURYLUDO GUXJV KDYH OHG WR GUDPDWLF L
SURJUHVVLRQ FRPSOLFIWYRQV IVXGE KF DV ALIDFQELVHDVH KDYH
LPSRUWDQW F D X\DH)\G RA RAURWE® GWSDWLHQWW WENUDS HITHFWL
N&HQWHWHDVH &RQWURO D QGQIHMY B QBHRION HW SIHFH QW

GDWD KDV VKRZQ WKDW HYHQ HJ[ISW K WADHF BIWPFRHIMVB GH9 SDW L H
FRPRUELGLWLHV VXFK DV UH QPD® DIGIE VE RHDH G LINTWDVKIE G KALKEHK L
+9 XQLQIHFWHG BEBUWHWXRUHRYHU WKH SUHYDPKHWQFGLBQG |
NLG@HWHDVH QHEQG VWDJH UHBGDOQGWKHDE[EBEWHG WR ULVH D
SUHYDOHQFH RI +,9 LQIHPWWLRAD B R/Q W MRBUED/G WIRG bIL WS)\H Y D O H C
EH KYWBIHDW H URRIFW L R QLD WKHX GD VW $I1R L BAOXQ) %8 S X BCHSR UW H

RI+.9 SRVLWLYXODGXO®MG/ A U MU RIR B \& . D O

3DWLHQWYV ZLWK +,9 DUH DW UL\G\L VRIWDRIPF R VW H CHD & SFHEWRUDLE R
HWLRORJLHV DYNR¥GDYHGEG, QPABKQR FARPKCHVNDEBHWKURPER\
PLFURDQJLRG® WEGQHDVH DVVRFLDWHG ZLWK FRPHRUIMEHGNVWR €V
KHSDWLWLV % DQG KHBD V¥ HWDVDY FPRLGUFEFWLRQV DVVRFLDWHG
&OHDQ®Z WKHUDSLHV WKDW LPSUR B URIQDW K HQ FHGR-GIW R/ WEHQ
DOQWLYLURY WRUKNDBSNMHFWLYHD RRVBIWR ORUBHDERBRIW NV LWL Q F H
FXWQWO®DLODEOH QXFOHRV W LGH EDERERQHRP BUGIDSWLHRGW L E H
+9 SRVLWLYH SDWLHQW G IZ\L VKV A KKIRYGE SPRIWHGHNWEBIWO S HX W L F

&21),'(17,%/ 3DJH IRYHPEHU
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7KH DYDLRDELOLQVOH WDEOHW UHJLPHQ PRBRISKRN\HHEG WRR CSHRWDHEQ
DQG QWHQUP\VI/IKIDW GRHV QRW UHTXLUH GPRWH @EMRGWPHQW L
UHSUHVHQW DQ LPSRUWDQW WKHUDSHXWLF LQQRYDWLRQ LQ

FRQYHQLHQW GRYVLDBSURY L SGRVEHERNLHTXBVD \

7HQRIRYLU DODB)HKODPPRL XLTXH PHWDEROLVRPEKDWLSFURYLGH\
GHOLRHWHQRIRYLU UHVXOWLQJ LQ KLJKHU LQ@WWBFEHOOXOD U
PHWDEROLWGIL SKIRYBKDRLH D Q)® ORZH UOFLYUHRX®D BW L Q J

ANoh L UMW D O % INXV HW DHOH HW DO7KH GPWWIDEROLVP RI 7$) RIIH
LPSURYHG FOLQLFDO SURKZKLH BRWS B UDNMSHAL & KWIKQEGH SKURWR
GHFUHDVHG ERQH"PISQHWIPH GWQRILMHDOWK DQG +XPDQ 6HUYL
*LOHDG 6FLHQFHAMR PSR UWE 7') 7%$) LV FKDOREMHMLFG E
H[SRVXUHV DQG KLJKHU LQWG&®EW DRI DB RWXYHOW REK)KE Y HG
7$) LQ VXEMHFWV ZLWK VHYHUH UHQDO LPSDDUPHQMODUH FRI
IXQFWLRQV UHFHUYLQGEZPRDAVE) D @/ IEBIWD G P L QL VWQHKIF\VBHWBR +,9
SDWLHQWYV ZLWK UHQDO LPSDLUPHQW ZLWKRXW GRVH PRGLIL

7HQRIRYLU $ODIHQDPLGH 7$) *6
*HQHUDO ,QIRUPDWLRQ

7HQRIRYLU DODIHQIDB)GRODPQLOH>2 5 DPLQRSXULQ

P H WOKH W@ R HO\VEX \S KSIKERR[EK@ O H WOKH W KVWHU LV DQ SURGUXJ RI
DOXFOHRWLGH DQDOR MKDWW HQKUBQWFULSWLRQ 7)9 LV PHW
WR WKH DFWLYH'BHI FRRG HWH WA)OH, L QHKY. BEUWR WUDQVFULSWI
WKDW WHUPLQDWHY WKH WEBRQIB WHRK RALVGK WX HERDL@HR[
GHYHORSPHQW RI 7$) WKUHH IRUPV RI WKH GUXJ VXEVWDQF}
*6 \QRP\VIRU *6 DV WKH IUHH EDWARBAIRU 7$) PRQRIXPDUD)

PRODU UDWLR RI 7$) WR |XP DWL® IOH LKGH PR QX&H&DW H D W L R

RI 7$) WR IXPIDA LF6 DOVR NQRZQ DV 7$) IXPDUDWH LV FRQ\
EDVHG\R® BXK FKHPIHFDWLHY WRWH6DW KDV EHHQ XVHG LQ SUHY
*6 DQG *6 H[LVW DV WKH IUHH ERLVHEGRBRGE6D QG ELROR.
|OXLGYV

SUHFOLQLFDO 3KDUPDFRORJ\ DQG 7R[LFRORJ\
SULPBKDUPRQDBREFV

7HQRIRYLU DODIHRO®P|HGHWR PHWDEXFOHRWLGH DQDORJ LH
PRQRSKRVSKDWH DQDORJ ZKLFK LV QRAOERYSHGE MWQ W DR/} DF
IRWKH ILUVW VWHS LQ WKH FRQYHULR® HVRHW RPYHWIFW HYDH\ P H !
UHVSRQVLEPHWRERQEVP WR WK I® DWWG Y IR (GR DWRIVE RERMNYH  $.
A.DOMODHW D®QG QXFOHRWLGH GLSKRVSKDWWLINH) DQIE ZKLFK
XELTXLWRXV $. H[LVWV DV PXOWLSOH LVR]OMHWLRSQ RNR 0.
PHGLDWHG PRVEN $HIILFLHQWO

&21),'(17,%/ 3DJH IRYHPEHU



(&) 79%)
3URWRPRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW

7KH LQWUDFHOOXODU PHW DERQ@V MPWAK QNS @/GH 1Y DOIQUFHH P H Q W
DQWL DFWLQLMHOO FXOWXUH RI 7$) RYHU 7)9 OHWDEROLVP R
GLIIHUHQW KXPIKREOWRREXESRSPQOBWL'RQVFEKOOV QDWXUDO |
FHOGPHO®YV DQG PORFQMMK/D I$Y LV PHWDEROL]JHG LQVLGH KRV
PHWDEROBWKEROFHQWUDWLRQ RI WKH DBEW VKH \P\M D/VQ\E RDQ W19
FHORSXODWLRQV

6DIHAWADUPDFRORJ\

6LQJOH GRVHV RI 7$) GLG QRW L QG XAAHQ SKUIDUIR\R/RHRRY IR KIVFRAH T | H T
UbDW PJ NJ WXHPURIQWRHYUDW PJ NJ \WR HPWKIHWADHJ G L
GRJ PJ NJ

1RQFOLQLFDO 3KDUPDFRNLQHWLFYV

$O00 QRQFOLQLFDO 3. H[SHULPHQWYV ZHUH SHUIRURHGDOQ QJ
VWXEDWD GHVFULEHG LQ WKLV VIRRWRRQP PRIWOMHH W WHKH- I& RV D
PJ RI 7$) PRQRIXPDUDWH RY RHITWKWHD@WHIQNW BDRH 7 %)

.HVUHVXOWYV IURP QRQFOLQLFDO DEVRUSWWRRKRQ GAW X\GJLLHEW W L |
DUH DV IROORZYV

X JROORZLQJ RUDO DGPLQLVWUDWLRQ LQ GRJV DQG PRQNH\V
ZLWK SHDN SODVPD FRQFHQWUDWLRQV EHWZHHQ DQG
FRQFHQWUDWLRQ Y LG\HE O L\PHI@RUL BIMAGEM VYV WKDQ KRXU
7HQRYDODIHQDPLGHp s{PRREVEBEHI YROXHY ZDV QRQOLQHDU ZL
WKDQ H[SHFWHG ZLWK LGRNVHDMLRG LGRN HY NESRITHIEQGRP R Q N
FKDQJH LQ SKDUPDFRNLQHWLFV RYHU WLPH

X 3HDN 7)¥PSIDBRQFHQWUDWLRQV RFFXUUHG IRGQRIZQRAV $) D
EHWZHHQ WR KRXUV LQ UDWV GRJV DQG PRQNH\V

Xx )ROORZLQJ RUDO DGRIDGYRUDBH®RKGRTI$S) WR GRIRI1 D PHDQ
UDGLRDBWLY KRXUV BHPRQD®WUDW H GZ DB\D G HRVCHRWLHYG W'Q D O
HIFHSW EUDLQ ZLSWK{ WHKG®W DO RUKMWFRQWHQWY RI WKH JDVV
NLGQBIQG ODUJH LQWHVWLQH 7LVVXH FRQFSHULSEWWULBQV Z
EORRG PRQORQIOFADHD3%0&YV OLYHU ODUJH LQWHVWLQH DQ
7)9 FRQFHQWUDWLRQV LQ 3%0&YV IROORZLQJ RUDO DGPLQL\

IROG JUHDWHU WKDQ REVHUYHGRL Q USHIDNV KR XEK\BVMX DQ HV

x 7TKRDMRU URXWH RI| HOHRIQDMG R@IRL FFEPW HEEHW\ Z LW K
DSSUR[LPDWH®\KH GRVH UHFRYHUHG LQ IHFHV WKURXJK |
URXWH RI HOLPLQDWLRQ RI 7)9 LV UHQDO H[WXBWHR RRI XC
7)9

&21),'(17,%/ 3DJH IRYHPEHU



(&) 79%)
3URWRPRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW

X

7HQRIRYLU DODIHQDPLGH KDV EHHQ IRXQG WR EH D VXEVW
QRQFOLQLFDO VWXGLHV LWV LQW WKW L\@ D DQD/E\RRIWE WQ R QEZ |
FFORVSRULQ $

1R VLIQLILFDQW LQKLELWLRQ RVWWKXRPE & UXJIRBWHDEROL]LC
XULGLQH GLSKRVGWDW@GVIBXYBDXHBR®Y7 $ RU WUDQVSRUWHL
3JOFRSURWHLQ EUHDVW FDQFHU UWVDWWBRQRBEMISPLIRBHRIQOD R
2%73 % DQG 2%$73 % zZDV REVHUYHG ZLWK 7$) LQ YLWUR

7HQRUBYODIHQDPLGH GLG QRW DFWLYDWH KXPDQ SUHJQDC
DUGKGURFDUERQ UHFHSWRU $K5

7THQRIRYLU DODIHQDPLGH ZDFNHOWRVE DOV XIERIA/S<EBMRHOSRAU 18 U X .
&<3 $ ZKLFK PHWDEROL]J]HG WKH FRPSRXQG VORZO\

1RQFOLQLFDI®O 7R[LFROR

.H\UHVXOWYV IURP QRQ¥WKXGILHD/ORWR$)HRORDYV IROORZV

X

%DVHG RQ 7)9 H[SRVXUH WKH QR REVHUYHG P®QNUKYHDHNVIH
PRQWK GRERQWE® PROYNIBLHY SURYQGROG VPDHWLQV
UHVBYWW®RU D KXPDQ GRVH RI  PJ GD\

,Q FKURQLF VWXGLHW IRQ PIBWD S E\WR/@IHD ODMDURSKOORXYV ERQH
NDRRHIJDODHNUH WKHVPWUMDURUJIDQV DIWHU ZHHNV RI WUHI
PJ NJ GBRZHYHU HIIHFWVRZHWHGRR/W W HHH@Q PMRYOLU DODIH
DSSHDUHG WR LQFUHDVH ELWEKKRRIYHNODRIEGJSHBY HOVERQHU
GLEURDQGKGUWRI[LWDPLQ ' DW GRVHV RI PJ NJ GD\ DQC

,Q FKURQLF VWXGLHYV LQ GRJV DIWHIWRRQ@WEWRIGWUHDWP
WKH KLJK GRVH ZDV UHGXFH® XBRWR WKRH RPEXNVUEBRFH RI
FOLQLFDO VLIQV ZAGIKUMWG XWHNEDWBREPIDWY ZHUH NLGQH\
VOMWRMGHUDWH UHQDO WXEX®PHIMBIHDBRQOWLRQ DQG NDL
GHFUERW®H® HU D O >CGdH0Q@ LM\ PHWO FHOQFHOORXV ERQH

THQRIRYLU DODIHQDPLGH KDG QR GLVFHUQDEOH HOHFWURI
PJ NJ GDRHUH ZDV VRPH HYLGHQFH DRW DOXQIBI I HEWPW R J GD
SURORQJ 35 LQWHUYDOV

$IWHU PRQWKY Rl WUHDWPHQW VRPH GRJV DGPLQLVWHUFL

PJ NJ GIODG PLQLPDO PRQRQXFOHDU FHOO LQILOWUDWL
FRQVLGHUHGMRHFHR@HEWDO GHELOLWDWURIQ WRLRDOYGLYHG
ORZHU GRVHV DQG LW KDV QRW RFFXUUHG LQ RWKHU DQLP

&21),'(17,%/ 3DJH IRYHPEHU



(&) 79%)
3URWRPRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW

X

7TKHUH ZHUH QR ROHDDUWW G HDOIWHFFHWMWWR BER B O REBEDLIDI PR Q N H\
7$)WUHDWPHQW DW DQGEOXBLYNI G®FKDQJIJHV LQ PLWRFKR
PLWRFKRQGULDO '1$ PW'l$ FRQWEA QW NIQOW MWWHD O LPYXHMUF ONHL
FKDUDFWHURSBEWER GRSE)XODWLRQV

7HQRIRYLU DODIHQDPLGH ZDV QRW JHRRWR[LF LQ HLWKHU

7HQRIBYDUHQDPLGH KDG QR D ®VHIWWPID G HSHIFMINPLERE@ NRD/OHQ U |

7KHUH ZDV QR HIIHFWRBR QHW VD G NYBERGPWQW LQ SUHJQDQ

GRVHV Rl 7$) XBNVRRD\ LQ SUHJQDQW UDEELWY DGPLQLVWH
PJ NJ GWKH KLJKHVW GRVWR[ZAUH PDWHUQDOO\

&OLQLFDO(DYLMWHRDYLU &RELFLVWDW (PWULFLWDELQ
(&) 79%)

(PWULFLWDELQH DQG 7%) KDYH EHHQ FRPELQHG ZLWK WKH LG
SKDUPDFRHQKDQFHU &2%, LQ WKH ( &) 7%) )'® FRRPISFKHKMOHV EH
WUHDWPHQW UHJIIPHEWRBG DQG LV EHLQJ HYDOXDWHG LQ D
SURJUDP 7KH GHWDLQYFOIOWKWXNHHY DUH SURYLGHG EHORZ

X

*6 86 D UDQGRP LFHG QG RIGE PRIQ WW\R R QWK 13K V H

(& ) 7$) LV FRPSDUHG67WR ®W ULELWIGD O LVQU H BPW/PRH® WQR | +,9
$57QDLYH SDWLHQWYDUKD¥ QN POWIQQ FON FRMRS RYLY RSQY RG W
7$) DQG 7')

*6 86 DQ'G 86 3KDVH UDQGREIOH@WWE®XE®HRI WKt
VDIHMQ G HIILFDF\ Rl ( & ) 7$) YHUVX\Q (H&E W QU EYQNY © OH
WUHDQYPHQMWDGXOWYV 7KH LRORMDHOLEY LIRIQN |URIP\SRROHG GD
IROORZV (&) 7$Z RQ R GDQ H QIFRUVGHDRMBE BLR LVWHUHG
IRU ZHHNV W R IHPWHGDI$SBRA DG XOWNG BV LD)RREQHE X6
$GPLQLVWUDGHRQBEBEKAW DOJRYLBISP ZEWSLHV P/

(&) 79%) 67 % UH®IFFIHHLQ SHUFHQW®W,DiJHVWR
DGPLQLVWUDWLRQ RI ( & ) 7$) UHVXOWHG LQ ! ORZHU S
7)9'3 UHODWLYH WR 67% (&) 7$) VKRZHG DQURPISORYHG

ZLWK VLIQQHWD GWPOLQH LQ KLS DQG WISURP BdDH DOV \D\L Q B F
UHGXFWLRQ LQ HVWLPDWHG JORPHUMNDDHVILORR EWYR Q LM
WRWDO FKROHVWHURQSIRSYWR\Y B LAR Z ' HKKR WAV WHURIDV D Q G
ZHWRWHG LQ WKH ( W 7$)HNURX® WKH 7$) DUP DQG LQ
7') DUP PDLQWBL®HG R ,®

&21),'(17,%/ 3DJH IRYHPEHU



(&) 7%)

SURWRRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW
X *6 86 D 3BKDVIODRSE QWKW Rl ( & ) 7$PRQLWBYH SDWLI

ZLWK PLOG WR PRGHUDWHNUHOQDXD WASGHPROYWUDWHG WKD
VIWFKHG WR ( & ) 7$) KDG QR FKDQJH LQ H*)5 DQG KDG VL
PHDVXUHV RI UHQDO IXQFWLRQ LQFOXGLQJ SURWHLQXULD

EHWBLFURJOREXOLQ 7KHVH VXEMHFWY DOVR KDG LPSURY}
GHQV PSR UWBHRXVH )7& ZDV JL YGMX ¥ MWPKIRXW WGRR 8 B VDL H Q W
H*)5 P/ PLQ WKHVH SDWLHQWWIRDIGO FHRW & DSIDVE IOHHQ WD/ FZ\W/\
H*)5 P/ PLQ ZLWK QR LQFUHDVHG UDWH RI SRWHQWLDO
VXSWRQJ WKRI JDEHDW KLJKHQDIB[GRWXRG V SDRIWLMFXSDQW V

PDLQWDLQHG YLURORJIGA Y XSBRSIMVMAN. PQ@ HW :HHN DIWHU
(& ) 7$JKH YLURORJLF VXSSUHVVLRQ UDWH ZDV DW :HHN

X *6 86 D KD VWKBLIQHG WR HY HIXIF\D B\GV WHR OB UHDWE L O
RI VZLWFKLQJ WR ( & ) 7$) LQ LQGL VXGE®WRZ KRH DIURHH QMU R (
FRQWDLQLQJ 7') 7KH LOQMROQAMXMVLRNV INDHRR D/\K L R O/O\RZGA

VZLWFKL®) WR ZDV QRQLQIHULRU WR PRILHQMDLQLQJ )7& 7
67%IDYLUHQ] HPWULFLVWDEL QWD HIQRDRYUU $79 SERRVWHG
DVVHVVHG XVLQJ WKH )'$ VQD SH6K RZWWKO $BM P MR | | HDHA )

FRSLHV(R/) 79) )78& 7'$IHWGW GLIIHUHQFH LQ SHU

& W R $Q LPSURYHG UHHQROILDGIGZERQH VI
REVHUYHG LQ VXEMHFWYV ZKRWKHWFEZHGHVRR( GLY IH)HQFHYV
ILQOLEBHWZHHQ WUHDWPHQW JURXSY DQG QR UHSRUWHG FI

SDWLRQDOMWWRKIG\7KLYV

%HFDXVH RI WKH LQFUHD\WLQQ 3 PWHG BIMWRLHO RN+ WKH KLJK SU
NLG@HWHDVH DQG WKH LQF PRDELGJIFROGLMOLHR@AVHWK AR UHT.
PDQDJHPHQW PHGLFDO UHJLPHQV LQ (65' SDWLHQWYV DUH FR
ULVN RI PRQEL 8 RWAKBIOR WD IRO [DE VOQE®HW UHJILPHQ FRPSRVHG
DIJHQWV ZLWK LPSURYG @&RRMWDDEWOERNY QRW UHTXLUH GRV
H*)5 P/ PLQ ZRXOG UHSUHVHQW DQ LPSRUWDOMFWHKBUDSH X
SDWLHQWYV ZLWK (6BQ Q97$)&D2hH QFON ALH)@MHIB ZKLOH WKH PFH
7$)7)9DQG )7& DVUH®IHDIDOKG

7KH ( & ) Y%)ZDV UNPHQ@REQ WR EH VDIH DQGCHHE WHFL BOW L B QA
ZLWK PLOG WR PRGHUDIWHIPKHJ RQLFHN LB DG\ PQ VW XG\

*6 86 WKURXJK  ZHHWWUPKWIOR®) 7$) UHPBLQV WR
HVWDEOLVKHG LQ VXEMHFWY DW PRUH DGYDQFHG VWDJHV RI
RQ KHPRGYDDKH SUH\NIO@WSVRXIGGH WKH SKDUPDFRNLQHWLF G
)7& H[SRVXUHV LQ WKHVH SDDW KB W \&)ZKG D\GHPE RLQ/MIAH G BI GO \
ZHOO DDYBIHWABBP\WKLY VSHFLDO SRSHNVWLRQ WKURXJIK

&21),'(17,%/ 3DJH IRYHPEHU



(&) 79%)
3URWRPRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW

SDWLRQDOHHBHFWYR®

7KH (&) 7') )'& FRQWDLQLQJ (9* PJPJ)7&2%,PJ DQ®IS$)

KDV EHHQ DRSS R WHBQ®H WKH WUHDWPHQW RI KWXPB® WAPXQR:
+,9 LQIHFWLRQ LQ DGXOWYV BRGVSRIGDDMW D QRS SSOMERHQE MV K R
UHVLVWDQFH WR WKH RDQG IAMWVEK DQ PR PEFEQ M Q V&VE Q @ WMX H
HTXOHDW GRVEQ®RKRIF, LQ WSE B REDXFNE VFM® DFREGG LQ WKH
(&) 7%) )'& UHSUHVHQWY WKH PDUNHWHG GRVH LQ VHYHUDO
HPWULFLWDELQH WHQRIRYLU ') HIDYLUHQ] HPWULFLWDELQH
HPWULFLWDIELH) WHQASRYLU ') IRU WKBIWEWDR@HQW RI +,9

(9* &2%, DQG 7$) DUH QRW UHQDOO\ HOLPLQBPWEG )ZELOH W
DUH UHH@PDLOPOQDWHG

7$) DQG 7)9

7KH 3KDVH*68%8WXG GHPRQVWUDWHG WKDW BRWOHPE D LALRHK
EDVHOLQH HPY5PLQ ZKR VZLWFKHG WR ( & ) 7$) KDG QR FKDQC
VLIQLILFDQW LPSURYHPHQWY LQ PHDVXUHV RI UHQDO IXQFW]
UHWLQRO ELQGLQJPIFRWHDREXQE (& NMDBDWHR \KYDEM HESURYHPHQ
PHDVXUHV RI ERQH P$)QB8.UDD \GHEQMLAW V¥ )BL W K P/FRIHH QD QJ H

FRQVLVWHQW ZLWK GDWD IROORZLQJUD@DEPEMWHGBWLRQ RI (
+9LQIHFWHG VXEMHFWYV LQ 3KDVH DQG 3KDVH VWXGLHV

'DWD IURBB *6 GHPRQVWUDWHG WKDW LQ +,9 XQLQIHFWHG V
P/ PLQ SODVPD 7%$) H[SRV KRIGSW K@BBHDVHGZLOO HYDOXDWF

7$) DV ZHOO DV 7)9 DQG )7& 3.D@PW&HVWUIDEBEIRR RRQ G DL P\

WUHDW[BHQWHQFHG VXEMHFWYV ZLWK H*)5 VLR®/ PLQ RQ FKUR

7R VXSSRUW 7$) GRVLQW PR QP LROQNVIIRHQ WY H[SRVXUHV ZDV F
HVWDEOLVKHG SRSXODWLRQ SKDUPDFRNLQRIQVRF PRQHG)IRU 7
DQG ZLWK LQIRUP D W LFRRI GUXFEFRV 8 G HAAGRHO/® BWIXGN 7') ZDV
DGPLQLVWHUHG LQLIKIH XEMHFWV

&21),'(17,%/ 3DJH IRYHPEHU



(&) 79%)
3URWRPRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW

JLIXUH BUHGLFWHGWDNWHD G)9 3. 3URGLRAK SVWHDWLRQ RI
(&) 7%) (63" 6XEMHFWV RQ &KURQLF +HPRGLDO\V

1000

44-48 9296 164-168 212-216 60264 332-336
hours hours hours hours Rostars hours

U R

500
1

IPRED (ng/mL)
100
1

50

— D%hGil
— Median
— 35%Cl

10

Lob ok Bk Al B b B ol o B L F ok b E Al L2 L B o o Lk b o of
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336 360

Time (hours)

JLIXUWKRZV WKH VLPXODWHG 7)9 3. SURILGOMHLORARB2URPR ZIHNX$) RYXHEMHFWYV ZL)\
FKURQLF KHAKGHHMHONVYLYHB5HHNSUHFRQWY SWKHHGLFWHG SODVPD FRQFHQWUDWLRC
EOXH DUURZV UKRXHVKHRR GLIIRXWLY VHVVLRQ

,Q VXEMHFW\R DLRMKU REBL FVKW R BMEHPHIY S HWWZAHPHN 7)9 H[SRVXUH
DUH H[SHFWHG WR @H K&B K& UVVRODRDR QHRODWLYH WR ( & ) 7$
VXEMHFWV ZLWKPH*Q5 GXHPWR WKH UHQD® LHQ)®P VX EWHRW VS DWW
(65' RQ FKURQLANKHPR&L)DSY) DGPLQLVIWHBHBGREMHGDLR\UHV
PHDQ &9 7)9 H[SRVXUH RtQJ*PYHQ WKH H[\WGDQWD YDHY & DOHDWE C
IRU 7') 7)9 H[SRVXUHV IROORZ DGPQ®LVWKEDRMEFRAURQLE ) 79$)
KHPRG/ADON H[SHFWHG WR EH LQ WKH BERQWHD IRQ LMDK RWHHI LREI Q R
SDWLHQWV ZLWK QRUPHD®HDEGDDVINXFWLERXOG QRW UHTXLU
PRGLILFDWLRQ

&21),'(17,%/ 3DJH IRYHPEHU



(&) 7%)

SURWRBRBO *6 JLQDO
*LOHDG 6FLHQFHYV ,QF $PHQGPHQW
7TDEOH &RPSDULVEB®RVRID37)9 ([SRVXUHV $IWHU $GPLQLVW

(&) 7$0L0Q (65' 6XEMHFWV RQ &KURKU¥FXMHPRGLDO
7'y &RQWDLQLQJ 53DWPHQMRAUP DO 5HQDO )XQFWLI

7)9 $8& HWDQ > &9@

(&) 79YHILPHQ

7') RQWDLQLQJ 5HILPE GHQROLRXY®FWLRQ

$WD]DQDYLWY 5LWRQDYLU

'DUXQDYLYBWWRQD

YRVDPSUHQDYEU 5LWRQD

/IRSLQDYLYBUWRQD

6DTXLODYMEBLWRQD

5LOSLYLULQH

(PWULFLWDELQH 7")

(IDYLUHQ] (PWUKELWDELQH 7)

(OYLWHJUDYL(PRBEEEWHOEDQYH 7

~

6 W XG\8%6

ARHWHOPDQV HW DO
PHDQ "NXEHU HW DO
6WXGLHVDQG

6 WX G\8%66

"+RHWHOPDQV HW DO
6WXGLIBG *6 DQG *6 86
6WXGLBE *6

6WX®\86

17&

7KH )7& GRVH PJ LQ)WEKHHSEHVHRWY WKH PDUNHWHG GRV
DSSURYHG SURGXFWY7)& &' )(PWEMNMDBYLUHQ] )7& 7') $WULSOD
)7& ULOSLYLERQBHORWDYLSOVWGD( & ) 7') BWRUEWRB WUHDWPH (
+9 LQIHFWLRQ (PWULRLMCOOLEPL @WK GNEICIFH\SDQG KLIJKHU HJS
REVHUYHG LQ SDWLHQWYV ZOWK PRIGHUDQWH YRB MPHY® BH UHQD
(PWULYD SUHVFULELQJ LQIRUPDWLRQ UHFRPPHQ@AMGRVH LQV
FDSVXOHKWRRZHYHU FODYRQLEDBOHSHULHQFH VXJIQHRMWY WKH S
UHTXLUH GRVH DGMXVWPHQW LQ VKMW XGBENWLQJ RTIUARDO LP:
JLYHQ ZLWKRXW GRVH DGMXVWP HR\W LWR BV MHHWW BIDWK. H®)
FRPSDUDEGH RIDIHWWR SDWLH@WRLDLVEKWK)OR LQFUHDVHG U
SRWHQWLDO )7& UHODWHG G UXYV RIHEZBWL R QM HX 8 $ RRIVAKLUGHIV W

rTXCTIOTMO

,Q BWNX& DQ REHEHO SR RWAGERWH HPWULPUWDELQH
+ 9 XQLQINREMBFW\W QAMIMBV\RI UHQD/XERS B WVPRBDWHK PR G
UHQDO LPSDLWPHFRQ®VXEMHFWAYBUMKUHQDO LPSPLOPEQ®@
VXEMHFWVYLR Q@ BUEONUHDWHGY ZILQR WD VHOELBHPH©) K B G

&21),'(17,%/ 3DJH IRYHPEHU



(&) 79%)
3URWRPRRO *6 )LQDO
*LOHDG 6FLHQFHV ,QF $PHQGPHQW

RQOWZLFH WKH FMMHPDLF&HYSRVXUH RHDQ ®OPKHB8&

FRPSDUHG WR VXEMHFWRLRQRLWKDMH}P)5&89, $8& TKIP/

6 XEMHFWYV IRQK®ICD R $8& tKUP/ ,Q DOO FRKRUWYVY WKH RYHU
RI DGYHUVH HYHQWYV ZDV ORZ DQG WKHUH ZDV QR DSSDUHQW
DQG WKH GHQOUWHKHLRISDLUPHQW

,BW X G686 WKH\ \DIQEW ROHUDELOLW\ PJ LQ
WUHDQBWQM DQ GHWSHDLIWREQWH FWEBHFWY ZLWK YDULRXV GH.
LPSDLUPHQW ZHUH DVVHVVH® VAQHRQBKEHWR E O/GL DP\S B L ¥ PHDXAG \
ODWHU IRXQG WR KDYH PR®&H DDQ/SH L FPRIDL UPGI® WQH *YXEMHFW
DVVLIJQHG WR PRGHUDWH L F SDLHPHIQN LPIS\D LR R & BWY RH K)B
DIWHUV REDNUHDWPHQW \\WBVRHOWR O BSEMBPWY WKH VXEMHFW
UHQDO LPSDLUPHQW ZDV FRQWEHPOKE R Q787 & [SRF X GHD\. @\HP D |
WKH SUHGLFWHG UDQJH IRU VXEMHFWV ZLWKRXW UHQDO LPS
LPSDLUPHQW FRQWLQXHBIJWR HMRKUVHEPAVHG XSRQ DSSURSUL
VVWHPLF H[SRVXUHYV

&RQVLVWHQW ZLWK WKH)J8 QDEHVFSDEHBHIER 6 W XEGHVXOWV |
V XEW XRE\ *&6 Q VKRZHG WKDW )7& H[SKRMXWHW 20V VOLJ
VXEMHWW W IZLG WR PRGHUDWH UHQDO LPSDLUPHQW DV FRPSD
VXEMHFWYV ZLWK QR UPHD® WHRD@D MR EIMRQ @KQRYHUVXV
> @IPLQ 3KDVH*688XG\ RI QRHODPS®DLUHG

+9LQGIFWHG VXEWHFSM\FWHG GXH WR WKH UHQDO HOLPLQDWLR
DQBY RQ DOO VXEMHFAB¥6WUHDWHGG'K®$WIXBDEOH )7& GDWD
FRQILUPHG WKH ILQGLQWX BKRE VOKHBHIKFEB\RYVXUHV LQ
VXEMHFWYV ZLW K-+EDWH®L@H BY)FRPSDUHG ZLWK VXEMHFWYV ZL
H*).+ P/PLQ ,PSRUMKIHYWOREVHUYHG GLIIHUHQFHV LQ )7& H
UHQPOSDLUPHQW VXEJURXS GLG QRW RIH \DXONIGKES LEDIFEDLG NHHUUAGH/
HYHQWYV WKDW REIFXXEMBFMV D Q6 ORI VWHHGM B BAFYHQW Y WKDW R
« RI VXEMHFWV ZDV VLPLODU EHWZHHQ JURXSV DIWHU  ZH}
IURP WKH (PWULYD 6P3& ZHYBXEK®Y RHVSHWH LKFIDJEGU )7& H[SR\
VWXGOFLGHQFH Rl WKHVH HYHQWYV ZDV VIPRFROQWQG YREMHFV
VXEMHFWVZt WR/H)® 7KH FXUZLHOPWHYWREDWH )7&\H[SRVXUH
DQG DQ ,'0& ZLOO EH IFRRWHEDMEDW R PRQ

5LVN %HQHILW $VVBWXBHQW IRU WKH

3RWHQWLDO ULVNVLRIYIRGDMAHH@OW LD FOWXEH VZLWFKLQJ WR D
SRWHQWLDO ORVV Rl YLURORJLF FRQWURO DQG RU QHZ DGYF
FOEQILVLWY DQBEORREBRGDWRWDQG WKH DVVRFLDWHG SDLQ DC
6WUDWHJILHVY WR PLWLJDWH WKHVH ULVNV ZGRAPRGHW ORGH P
RWKHU ODE YDOXHV DV ZHOO DV PRQURR GLYF RQ WG XD WH RO
VWXEUXJ GXH WR DGYHUVH HYHQO ¥GRZ HIMDGFEN DR)FRIOFDIRRIHREO \

 DGGLWLRQ DQ LQGHSHQGHQW GDWD PRQLWRW R QY DROPHLMH/
VDIHGMWD DQG GHWH UPINQHEAKHWKWY MKHUD QW FRQWLQXDWL
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UHJLRHQ) 7$) PRPVURYLGH DQ DOWHUQDWLYH WUHDWPHQW IRU
WKHUDSHXWLF RSWLRQW QMKEB® MX IS R $HXQMD\Y DR, 9

&RQVLGHULQXW KH QENRNVME DWD QFHLNR B RQRILG M WKG\SRVLWLYH

&RPSOLDQFH

7KLV VILVOB\FRQGXFWHG LQ FRPSOLDQFH ZLWK WKLV SURWRF
DQG DOO DSSOLMHMNMEHXHUHPIHKO@WWRU\
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7KH SUIRPDWHFWLYH RY WKLV VWXG\

X 7R HYDOXDWBQWKWNRAORMEE L7C) WIQ +,9QIHFWHG DGXOWYV ZlI
(65' RQ FKURIMFE HHN

7KH VHF REMMHFW LY HVDRIIHW KLV VWXG\

X 7R HYDOXDWBQWKWNRORHHELOLMW\)'& LQGIBFWHG DGXOWYV Zl
(65' RQ FKURQLF +' DW :HHN

X 7R HYDWKB VS R SR UHW DR/Q LRWMKAGRILFCGHH VGRS BN $
FRSLHNWVPGHIL@YWHKG E\$ 6 QD SWYKRAY: DHDNDVO D QG

x 7R HYDOXDWH SODVPD SKDUPDFRNLQHWLFV 3. RI (9* &2%
+9 LQIHFWHG V8D W LWRKGEQR Q
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3. STUDY DESIGN

3.1. Study Design

This 1s an open-label, multicenter, single-arm study to assess the safety, tolerability,
pharmacokinetics, and efficacy of E/C/F/TAF FDC in HIV-1 infected adult subjects with
ESRD on chronic HD.

Approximately 50 subjects with ESRD on chronic HD will be enrolled. All subjects will switch
from their current antiretroviral regimen to E/C/F/TAF on Day 1. The total treatment duration
will be at least 96 weeks. After the Week 96 visit, all subjects will stop study drug and complete
a 30-Day Follow-up visit.

Figure 3-1. Study Schema
Week 48
Day 1 (Primary Endpoint)
Screening
<30 days 96 Weeks of Treatment on E/C/F/TAF _’a(]l-Dayb
_prior P (n = approximately 50)° Follow-up™©
Baseline

a  Following the Day 1 visit. subjects will return for study visits at Weeks 2. 4. 8, 12. 24, 36.48, 60, 72. 84, and 96.
After 96 weeks, subjects will stop study drug and complete a 30-Day Follow-up visit to end their participation in the study.
¢ Subjects who discontinue study drug administration before their Week 96 visit, will complete an ESDD visit. These subjects
may remain on the study off study drug up to the Week 96 visit. Upon completion of Week 96 visit, subjects may be
required to return to the clinie for a 30-Day Follow-up wvisit to complete their participation in the study.

32 Study Treatments

Subjects who provide written consent and meet all eligibility criteria will receive
elvitegravir 150 mg / cobicistat 150 mg / emtricitabine 200 mg / tenofovir alafenamide 10 mg

(E/C/F/TAF), on Day 1.

Study drug will be administered orally once daily with food at approximately the same time
every day. On the day of hemodialysis, study diug administration should occur after completion
of hemodialysis.
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3.3. Duration of Treatment

The study will consist of a 30-day screening period (within 30 days before Day 1 visit), followed
by a 96 week treatment period. After Day 1, subjects will return for study visits at

Weeks 2, 4, 8, 12, 24, 36, 48, 60, 72, 84, and 96.

After Week 96, subjects will stop study drug and complete a 30-Day Follow-up visit.

34. End of Study

End of the study will occur when the last subject enrolled in the study has completed their
last observation (or visit).

35 Post Study Care

After a subject has completed/terminated their participation in the study, long-term care for the
subject will remain the responsibility of their primary treating physician.

3.6. Source Data

Sponsor will provide source document worksheets for all study visits.
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1XPEHU RI 6 XEMHFWYV DRG 6 XEMHFW 6HOHFW
$SSUR[LPDWKBMHFWY ZKR PHHM WHKH. B QZLIOE IEH.WQUROOHG
,QFOXVLRQ &ULWHULD

6 XEMHFWY PRYWRHHRODARALQJ LQFOXVLRQ FULWHULD WR EH
VWXG\

TKEELOWW\XQGHUVWDQG DQG VLIJQ D ZULWWHQ LQIRUPHG F
SULRU WR LQLWLPWRARHGRUMFUHHQLQJ

$JIH MHDUV

&XUUHMHFBLYLQJ D VWDEOH DQWLUHWURYLUDO UHJLPHQ IR
VFUHHQLQJ

'REFXPHQWHG SODMPBRQBHQW UDRRSREYR U D WP® QDWW
SUHFHGLQJ WKH VFUHHQLQJ YLVLW PHDVRQBGDWHOHDVW
+9 51% FRSLBW POEQHH

D ,Q WKH SUHFHGLQJ PRQWKWYSRGRIRWREUEBHHQ2QJ RQH
* FRSLHV P/ DQG LMRSEBESPMR GO 1$ LV
FRSLHV P/ LPPHGLDWHO\ EHIRUH DQG DIWHU WKH EOLS¢

E 7R GHWHUPLQH YLURORJLF VXSSUHVVLRQ LQ WKH SUHFF
ORZHU OLPLW RI TXDQWILKHFORFABRDS +J82RDEH XVHGLIRQO
LWV //24 LV JUHDWHU WKDQ/24FRISLHARRBLHV P/

1R GRFXPHQWRIGHKIMNAWVWRYWDQFH WR (9* DJ& QR&IREYV W R\
VZLWFKLQJ RII (9* )7& 7& RU 7)9 GXH WR FRQFHUQ IRU UH

&' T7FHOO FRXQMHRIOV

(65" ZLWK H*)P/PLR\&RFNFDRYRUPXOD IRU FUHDWLQLQH FOF
"&RWFURIW HW DO

ODOH +DJH\HIUN ZW LQ &NJ P/ PLQ
T VHUXP FUHPWGEGQLQH LQ

JHPDOH __ +*DJH\HXUN ZW L@ NJ &Q P/ PLQ
T VHUXP FUHPIWEGQLQH LQ

2Q FKURQLF #RRWKV SULRU WR VFUHHQL
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+HSDWLF WUDQVDPLQDVHXS$6UDQ®LSW/RI QRUPDO 8/1

&KURQLF +HSDWLWLV & +&9 LQIHFWLRIRD ®BRINHG/ LI UAIRIH \
VFUHHQLQJ $/7 " 18/1 $67 " 18/1 WRWDO ELOLUXELQ "~
ELOLUXELQ VXEMHFWYV ZLVWEKURRFSRBUEW 6 GUXEOLEHPW PVGEX H
DWD]DQDY LPID WKHH MSRWDO ELOLUXELQ XBQWRDOEREL Q

QR HYLGHQFH RI FLUUKRVLV R U RB SIDQVRLIFH QIGKXODD VD U FR R

$GHTXDWH KHPDWRORJLF IXQFWERQ PEVROXWH QHXWURSK
SODWHOHWRP KHPRJIJOREL@ A

6HUXPOMIPMHIB/1 VXEMHFWYV ZIODK N BUWXPLDP\ UHPDLQ HOLJLE
VHUXP OLSD8H LV

$IHPDOH WXHRHFWEQH WRLHQWHW WRI IVWRIEG WKDW VKH LV

D 1RW SUHJQDQW IRRQDWIPYHH VEH U WRHBRHH QW GHUWBQHQM O\
RU JUKDWHMZI®Y BRQWSDXVDO

E 21 QFFKLOG EHDULQJ SRWHQWLD O\W HIWHR RPIHYOH ZKKIRGK DR W Kt
RYDULHV UHPRYHGRRXPHHGNAFORONDULDQ IDLOXUH RU DU
I HDUV RI DJH ZLWK FRROMWKM RV BREFYULBRXYDPHQVHYV

JHPDOH VXEMHFWY ZKR KDY He VWRBEGW& \O B WK\OURED WL QJ |
GRFXPHQWDWLRQ RI RYDULDQ KRUPRQDO IDLOXUH PXVW
KRUPRQH )6+ OHYHO DW VPUIQRG DD BOWKD\DH W KR SVR K M/
& H Q WJEDROU DBMRWWW HQFH UDQJH

F 21 FKLOGEHDULQJ SRWHQWLDO DQG DJUHHV WR XWLOL]H
FRQWUDFHSWKR®YHRUWRMHERQW\RU SUDFWLFH DEVWLQHQF!
WKURXJKRXW WKH G¥WWIHDMRRH @ W WKIFCVIRRZL QG RAW X G \

GLVRRDWLRQ D¥SEHIQGHG LQ

G )HPDOHFWXE MKIR XWLOL]H KRUPRQDO FRQWUDFHSWLRQ D\
PXVW KDYH XVHG WKH VDPH PHWKRG IRU DW OHDVW WKU

ODOH VXEMHFWVY PXVW DJUHH WR XVH SURWRFRO VSHFLILH
VFUHHQUOQXRXW WKH GXWDMWDRWR O HRJ W\ RGN (RRIZ L Q@ D \
GLVFRQW L Q X DAWDSIYSRIQWG K G \

ODOH VXEMHFWYV PXVW DJUHH WR R HIUDWQGIRN\RHP XB@®M UG B WR/C
DIWHU WKHGORY W R/WYWHX G\

IDFWDWLQBXWYWWDBIHMMHH WR GLVFRQWWQGH XQ XOUS/ALQQL F MR WH G
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